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MicroRNA-29a 22 Glucose toxicity 23 Beta-cell dysfunction 24 2 5 a b s t r a c t 26 Chronically elevated levels of glucose impair pancreatic beta-cell function while inducing beta-cell pro-27 liferation. MicroRNA-29a (miR-29a) levels are increased in several tissues in diabetic animals and medi-28 ate decreased insulin-stimulated glucose-transport of adipocytes. The aim was to investigate the impact 29 of glucose on miR-29a levels in INS-1E beta-cells and in human islets of Langerhans and furthermore 30 to evaluate the impact of miR-29a on beta-cell function and proliferation. Increased glucose levels 31 up-regulated miR-29a in beta-cells and human and rat islets of Langerhans. Glucose-stimulated 32 insulin-secretion (GSIS) of INS-1E beta-cells was decreased by forced expression of miR-29a, while deple- 33 tion of endogenous miR-29a improved GSIS. Over-expression of miR-29a increased INS-1E proliferation. 34 Thus, miR-29a up-regulation is involved in glucose-induced proliferation of beta-cells. Furthermore, as 35 depletion of miR-29a improves beta-cell function, miR-29a is a mediator of glucose-induced beta-cell 36 dysfunction. Glucose-induced up-regulation of miR-29a in beta-cells could be implicated in progression 37 from impaired glucose tolerance to type 2 diabetes. Type 2 diabetes mellitus is a complex metabolic disorder 44 involving two core defects: insulin resistance and beta-cell dys- 45 function, both of which are present in pre-diabetic states and act 46 in concert to progressively exacerbate glucose intolerance. 47 Elevated plasma glucose levels (post-prandially or chronically) 48 lead to decreased glucose-stimulated insulin secretion (GSIS) and 49 beta-cell dysfunction [1] . The mechanisms underlying glucose-50 induced beta-cell dysfunction, or glucose toxicity, are incompletely 51 understood, but involve beta-cell exhaustion from continued insu-52 lin release as well as mitochondrial dysfunction [2] [3] [4] , however, an 53 increased glucose level is also a powerful beta-cell mitogen [5] . and/or transcripts involved in insulin exocytosis [9] [10] [11] [12] [13] [14] [15] . Further-63 more, fatty acid induced increase in miR-34a levels may cause 64 beta-cell dysfunction [16] . 65 miR-29a is up-regulated by glucose in skeletal muscle, liver and 66 white adipose tissue, where it leads to insulin resistance [17] [18] [19] . 67 We hypothesized that miR-29a could be similarly regulated by 68 glucose in pancreatic beta-cells and mediate glucose-induced dys-69 function. Thus, the aim of this study was to determine the glucose-70 dependent regulation of miR-29a in beta-cells, as well as effects on 71 GSIS. 72 Our results indicate that glucose-mediated up-regulation of 73 miR-29a in beta-cells mediates beta-cell dysfunction and increased 74 beta-cell proliferation, while inhibition of miR-29a improves GSIS. 75 Thus, the up-regulation of miR-29a by glucose could be a link be-76 tween glucose-induced proliferation and beta-cell dysfunction. 94 and Lille (France). The use of human tissue for research was ap-95 proved by the local ethical committee. Islets were cultured in 96 5 mM or 11 mM glucose with 5% human serum in CMRL 1066 97 medium for 48 h before RNA extraction. Rodent islets were isolated 98 as described previously [21, 22] . Db/db islets were harvested for 99 RNA extraction immediately following isolation, and adult rat is-100 lets were cultured for 48 h in RPMI1640 with 5 mM or 20 mM glu-101 cose and 10% fetal bovine serum. Gene-specific stem-looped RT-primers were used to prime 118 cDNA synthesis of miR-29a as described previously [23] . Gene-spe-119 cific cDNA syntheses were multiplexed with primer for the nor-120 malizing gene TFIIB. creased. However, it is likely that activation of other glucotoxic 292 pathways such as UCP2 induction also takes place [31] . 293 Increased glucose levels is a powerful mitogen for beta-cells [5] . of lactate into beta-cells [32] . Our data suggest that an increased 306 amount of miR-29a is unfavorable for insulin secretion while it 307 promotes beta-cell proliferation. 308 MiR-29 family members also promote apoptosis of mouse beta-309 cells [29] . Although there may be a species or cell-line difference, it 310 is highly likely that the increased proliferation happens in context 311 with increased cell death, which is a phenomenon of cancer cells 312 [33] . 313 Our results demonstrate that glucose-induced miR-29a impairs 314 beta-cell function by decreasing GSIS. He et al. [17] showed that 
